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(57)Abstract: 

PROBLEM TO BE SOLVED: To further improve component packaging density 



without losing reliability in a wiring board for incorporating components and to 
provide its manufacturing method. 

SOLUTION: First, a core-wiring board having a conductive layer at least on both 
upper and lower surfaces is manufactured, a through hole in which the cross 
section appearance consists of a plurality of arcs is formed on the core-wiring 
board that is manufactured so that space for positioning electric/electronic 
components to be incorporated is generated, the conductive layer is formed so 
that the inner surface of the formed through hole is included; the conductive layer 
on the upper and lower surfaces is subjected to patterning, the conductive layer 
formed at the through hole is divided according to the number of terminals of the 
electric/electronic components to be incorporated, the electric/electronic 
components are positioned in the space, the terminal of the positioned 
electric/electronic components and the divided conductive layer are connected by 
a conductive member, and then an insulating layer is laminated and formed 
overlapping on both the upper and lower surfaces of the core-wiring board, 
where the electric/electronic components are connected by the conductive wiring, 
so that the periphery of the electric/electronic components is filled. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The process which manufactures the core patchboard which has a conductive 
layer to vertical both sides at least, 

The process which forms the through tube to which a cross-section appearance 
becomes said manufactured core patchboard from two or more radii so that the 
space in which the electrical and electric equipment/electronic parts which should 
be built in should be located may be generated, 

The process which forms a conductive layer so that the internal surface of said 
formed through tube may be included, 

The process which carries out patterning of the conductive layer of said vertical 
both sides, 

The process divided according to the number of the terminals of the electrical 
and electric equipment/electronic parts which should contain said conductive 



layer formed in said through tube, 

The process which locates the electrical and electric equipment/electronic parts 
in said space, 

The process which connects said terminal and said divided conductive layer of 
said located electrical and electric equipment/electronic parts by the conductive 
member, 

The process which carries out laminating formation of the insulating layer so that 
it may put on each of vertical both sides of said core patchboard to which said 
electrical and electric equipment/electronic parts were connected by said 
conductive member and may be filled up with the surroundings of said electrical 
and electric equipment/electronic parts 

The manufacture approach of the patchboard with built-in components 
characterized by providing. 
[Claim 2] 

The manufacture approach of the patchboard according to claim 1 with built-in 
components characterized by having the process which forms the conductive 
layer from which said process which forms a conductive layer so that the internal 
surface of said formed through tube may be included serves as a substrate with 
nonelectrolytic plating, and the process which forms the conductive layer from 
which said formed substrate is used for a seed, and it becomes the upper layer 
with electrolysis plating. 
[Claim 3] 

The manufacture approach of a patchboard according to claim 1 with built-in 
components that said process which forms the through tube to which a cross- 
section appearance becomes said manufactured core patchboard from two or 
more radii so that the space in which the electrical and electric 
equipment/electronic parts which should be built in should be located may be 
generated is characterized by being made by drilling or metal mold punching. 
[Claim 4] 

The manufacture approach of the patchboard according to claim 1 with built-in 



components characterized by for said process which locates the electrical and 
electric equipment/electronic parts in said space assigning supporter material to 
the bottom location of said core patchboard removed from said space, locating 
said electrical and electric equipment/electronic parts on said supporter material, 
and making it. 
[Claim 5] 

The manufacture approach of a patchboard according to claim 1 with built-in 
components that said process which connects said terminal and said divided 
conductive layer of said located electrical and electric equipment/electronic parts 
by the conductive member is characterized by using solder or conductive resin 
as said conductive member. 
[Claim 6] 

The manufacture approach of a patchboard according to claim 1 with built-in 
components that the process divided according to the number of the terminals of 
the electrical and electric equipment/electronic parts which should contain said 
conductive layer formed in said through tube is characterized by being made by 
drilling, metal mold punching, or laser beam machining. 
[Claim 7] 

The manufacture approach of claim 1 characterized by for said process which 
manufactures the core patchboard which has a conductive layer to vertical both 
sides at least manufacturing the core patchboard which has four wiring layers, 
and being manufactured so that the electrical installation of these wiring layers 
may be made by the conductive bump thru/or the patchboard with built-in 
components of six given in any 1 term. 
[Claim 8] 

The conductive layer which the cross-section configuration which was laid under 
the plate vertical side, without expressing, and was formed in the plate thickness 
direction becomes from two or more radii, 

Electrical and electric equipment/electronic parts laid underground in the plate so 
that it might have a terminal and said terminal might counter said conductive 



layer laid underground, 

The connection member which connects said terminal and said conductive layer 
electrically and mechanically, without being prepared in the gap of said terminal 
and said conductive layer of said electrical and electric equipment/electronic 
parts laid underground, and contacting the longitudinal direction edge of said 
conductive layer, 

The insulating layer of two upper and lower sides prepared so that it might cover 

except the part connected to said connection member among the outside 

surfaces of said electrical and electric equipment/electronic parts laid 

underground and might stick to the plate thickness direction upper and lower 

sides of said electrical and electric equipment/electronic parts 

The patchboard with built-in components characterized by providing. 

[Claim 9] 

They are two or more connectable direction conductive layers of a plate 
electrically to said conductive layer laid underground, 

The interlayer connection object by the conductive bump who does the interlayer 
connection of said two or more direction conductive layers of a plate 
The patchboard according to claim 8 with built-in components characterized by 
providing in a pan. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the manufacture approach of a patchboard with built-in 
components, and a patchboard with built-in components, and relates to the 
manufacture approach of a patchboard with built-in components and the 
patchboard with built-in components which fit the further improvement in a 
component-mounting consistency especially. 
[Background of the Invention] 
[0002] 

In recent years, an electronics technique progresses, and electronic equipment 
and communication equipment have advanced features, and the miniaturization 
is also progressing. In such a situation, by mounting to a patchboard, for example, 
a semi-conductor, in order to improve packaging density, the bare chip mounting 
method by package mounting has been put in practical use. Moreover, in passive 
components, such as a capacitor and resistance, the thing of a chip mounting 
mold is miniaturized to 0.6mmx0.3mm (0603) size. 
[0003] 

As the patchboard itself, the electrical installation between wiring layers 
(interlayer connection) has shifted to what forms a hole for each class by the 
C02 laser or UV-YAG laser, and forms plating in the inside from what is 
depended on the conductive layer formed in the internal surface of a through 
hole, the thing filled up with a conductive paste (the so-called blind via). 
Moreover, the approach (additive method of construction) of replacing with the 
approach (subtractive method of construction) by etching, and carrying out 
metallizing formation of the wiring with plating is also being used for circuit 
pattern formation for the detailed-izing. Thereby, detailed formation is possible to 



last shipment(Rhine/tooth space) =20micrometer/ about 20 micrometers. 
[0004] 

In order to improve a component-mounting consistency further in such a situation 
and to ** to the miniaturization of a device, the patchboard with built-in 
components which contains components in a patchboard can be used. There are 
some which were indicated by JP, 5-53269,11 in a patchboard with built-in 
components. 

[Patent reference 1] JP,5-53269,U 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0005] 

In what was indicated by the above-mentioned official report, the components 
mounted by building in a substrate are connected like the case where it is 
mounted on a substrate, on the land (naturally the plate thickness direction is 
formed perpendicularly) prepared corresponding to each terminal of components. 
Here, when components are built in in a substrate, as for the circumference of 
each [ of the component ], it is desirable to be covered and stuck by insulating 
resin except for the electrical installation section. It is because dependability will 
be degraded if a non-filling part is generated. At this point, when a clearance 
produces the thing of the above-mentioned official report between the substrates 
with which a component and this component are directly mounted on structure, 
being un-filled [ of resin ] up tends to produce this clearance very narrowly. 
[0006] 

This invention was made in consideration of the above-mentioned situation, and 
it aims at offering the manufacture approach of the patchboard with built-in 
components which can be improved in the further component-mounting 
consistency, and a patchboard with built-in components in the manufacture 
approach of a patchboard with built-in components, and a patchboard with built- 
in components, without spoiling dependability. 
[Means for Solving the Problem] 



[0007] 

In order to solve the above-mentioned technical problem, the manufacture 
approach of the patchboard with built-in components concerning this invention 
The process which manufactures the core patchboard which has a conductive 
layer to vertical both sides at least, The process which forms the through tube to 
which a cross-section appearance becomes said manufactured core patchboard 
from two or more radii so that the space in which the electrical and electric 
equipment/electronic parts which should be built in should be located may be 
generated, The process which forms a conductive layer so that the internal 
surface of said formed through tube may be included, The process divided 
according to the number of the terminals of the electrical and electric 
equipment/electronic parts which should contain the process which carries out 
patterning of the conductive layer of said vertical both sides, and said conductive 
layer formed in said through tube, The process which connects the process 
which locates the electrical and electric equipment/electronic parts in said space, 
and said terminal and said divided conductive layer of said located electrical and 
electric equipment/electronic parts by the conductive member, It is characterized 
by providing the process which carries out laminating formation of the insulating 
layer so that it may put on each of vertical both sides of said core patchboard to 
which said electrical and electric equipment/electronic parts were connected by 
said conductive member and may be filled up with the surroundings of said 
electrical and electric equipment/electronic parts. 
[0008] 

It forms in the internal surface of the through tube which is the space in which the 
electrical and electric equipment/electronic parts which should contain the 
conductive layer for connecting with the terminal of built-in components are 
located by this manufacture approach. The formed conductive layer is divided 
according to the number of the terminals of built-in components. Therefore, make 
connection between the terminal of the component, and a conductive layer by the 
conductive member of the configuration which carried out the bridge horizontally. 



Therefore, it becomes the structure which made the gap hard to produce around 
built-in components, and may be filled up and stuck to the insulating layer for a 
laminating around built-in components. Therefore, the patchboard which an 
opening does not occur [ patchboard ] and does not degrade dependability 
around built-in components can be manufactured. 
[0009] 

Moreover, the conductive layer which the cross-section configuration which the 
patchboard with built-in components concerning this invention was laid under the 
plate vertical side, without expressing, and was formed in the plate thickness 
direction becomes from two or more radii, The electrical and electric 
equipment/electronic parts laid underground in the plate so that it might have a 
terminal and said terminal might counter said conductive layer laid underground, 
The connection member which connects said terminal and said conductive layer 
electrically and mechanically, without being prepared in the gap of said terminal 
and said conductive layer of said electrical and electric equipment/electronic 
parts laid underground, and contacting the longitudinal direction edge of said 
conductive layer, It is characterized by providing the insulating layer of two upper 
and lower sides prepared so that it might cover except the part connected to said 
connection member among the outside surfaces of said electrical and electric 
equipment/electronic parts laid underground and might stick to the plate 
thickness direction upper and lower sides of said electrical and electric 
equipment/electronic parts. 
[0010] 

In this patchboard with built-in components, since the conductive layer for 
connecting with the terminal of built-in components is formed in the plate 
thickness direction and the cross-section configuration consists of two or more 
radii, the longitudinal direction width of face of a conductive layer has allowances 
of enough in connection with the built-in components through a connection 
member. Therefore, the connection between the terminal of the component and a 
conductive layer is made by the conductive member of the configuration which 



carried out the bridge horizontally. Therefore, it becomes the structure which 
made the gap hard to produce, and the insulating layer of two upper and lower 
sides sticks to the surroundings of built-in components around built-in 
components. Therefore, an opening does not occur and dependability is not 
degraded around built-in components. 
[Effect of the Invention] 
[0011] 

According to this invention, the conductive layer for connecting with the terminal 
of built-in components is formed in the plate thickness direction, therefore the 
connection between the terminal of the component and a conductive layer is 
made by the conductive member of the configuration which carried out the bridge 
horizontally. Therefore, it becomes the structure which made the gap hard to 
produce, and the insulating layer of two upper and lower sides may stick to the 
surroundings of built-in components around built-in components. Therefore, an 
opening does not occur and dependability is not degraded around built-in 
components. 

[Best Mode of Carrying Out the Invention] 
[0012] 

Said process which forms a conductive layer as an embodiment of this invention 
so that the internal surface of said formed through tube may be included has the 
process which forms the conductive layer which serves as a substrate with 
nonelectrolytic plating, and the process which forms the conductive layer which 
uses said formed substrate for a seed and turns into the upper layer with 
electrolysis plating, and is made. Efficient plating formation can be performed by 
using two steps of such plating. 
[0013] 

Moreover, said process which forms the through tube to which a cross-section 
appearance becomes said manufactured core patchboard from two or more radii 
so that the space in which the electrical and electric equipment/electronic parts 
which should be built in should be located as an embodiment may be generated 



can be made by drilling or metal mold punching. By using drilling, use of the 
existing manufacturing installations, such as a hole dawn machine for through 
holes, can be aimed at. Efficient through tube formation can be performed in 
metal mold punching. 
[0014] 

Moreover, as an embodiment, said process which locates the electrical and 
electric equipment/electronic parts in said space assigns supporter material to 
the bottom location of said core patchboard removed from said space, locates 
said electrical and electric equipment/electronic parts on said supporter material, 
and can be made. Although the mounting position of components is the space 
formed in the core patchboard, use of the existing manufacturing installations, 
such as the usual mounter, can be aimed at by using supporter material in this 
way. 
[0015] 

Moreover, as for said process which connects said terminal and said divided 
conductive layer of said located electrical and electric equipment/electronic parts 
by the conductive member, solder or conductive resin may be used as said 
conductive member as an embodiment. It is typical as available electric and 
mechanical-connections member. 
[0016] 

Moreover, the process divided according to the number of the terminals of the 
electrical and electric equipment/electronic parts which should contain as an 
embodiment said conductive layer formed in said through tube is made by drilling, 
metal mold punching, or laser beam machining. 
[0017] 

Moreover, said process which manufactures as an embodiment the core 
patchboard which has a conductive layer to vertical both sides at least 
manufactures the core patchboard which has four wiring layers, and it may be 
manufactured so that the electrical installation of these wiring layers may be 
made by the conductive bump. By setting a wiring layer to four, it considers as 



the dimension from which space with built-in components tends to secure the 
thickness of a core patchboard, and much more high density assembly is 
realized by performing the interlayer connection of wiring layers by the 
conductive bump. 
[0018] 

Moreover, you may make it provide further the interlayer connection object by the 
conductive bump who does the interlayer connection of two or more connectable 
direction conductive layers of a plate, and said two or more direction conductive 
layers of a plate to said conductive layer laid underground electrically as an 
embodiment of a patchboard with built-in components. 
[0019] 

Below based on the above, the operation gestalt of this invention is explained, 
referring to a drawing, the sectional view ( drawing 1 (a)) showing the typical 
configuration of the patchboard with built-in components which drawing 1 
requires for 1 operation gestalt of this invention ~ and it is a top view ( drawing 1 
(b)) a part. 
[0020] 

This operation gestalt is a four-layer patchboard which has insulating layers 11- 
14 and has wiring layers 21-24, respectively near the boundary of insulating 
layers 1 1 and 12, near the boundary of insulating layers 13 and 14, and in a 
vertical side, as shown in drawing 1 (a). The electrical installation between a 
wiring layer 21 and 22 and between a wiring layer 23 and 24 (interlayer 
connection) is made by the conductive bumps 41 and 42, respectively. The use 
effectiveness of a patchboard principal plane improves and it is suitable for high 
density assembly with such conductive bumps 41 and 42. Although the inside 
wiring layer 22 and the interlayer connection between 23 are not illustrated other 
than what is depended on the conductive layers 34 and 35 of a lengthwise 
direction, it is also possible to carry out by the so-called formation of a blind via 
etc. In addition, the signs 31 and 32 of a vertical side are solder resists. 
[0021] 



Moreover, the electrical and electric equipment / electronic parts 33 (for example, 
here chip resistor) is built in so that it may be contained in the level level of the 
inside wiring layers 22 and 23. The both-ends child faces the conductive layers 
34 and 35 formed in the plate thickness direction through the solder 36 and 37 as 
a connection member, and components 33 are connected electrically and 
mechanically. Direct electrical installation with the inside wiring layers 22 and 23 
is possible for conductive layers 34 and 35 so that it may illustrate. 
[0022] 

If it sees superficially, components 33 are arranged as shown in drawing 1 (b). 
That is, since components 33 are built in, the penetration space where a cross- 
section appearance consists of two or more radii is formed in the inside insulating 
layers 12 and 13, and this penetration space is occupied by components 33, the 
solder 36 and 37 for connecting, and the flash section inside the insulating layers 
1 1 and 14 of vertical both sides. Solder 36 and 37 is the longitudinal direction 
edge (there may be generating of = production process top weld flash.) of 
conductive layers 34 and 35. detailed ~ the after-mentioned. ****** - it has not 
reached. In addition, by drawing 1 , although components 33 have a dimension 
smaller than the width of face which the direction of the thickness shown in 
drawing 1 (a) usually shows to drawing 1 (b), in order to carry out emphasis 
expansion and to show the thickness direction of a patchboard, the direction of 
thickness is greatly displayed also about components 33. 
[0023] 

when the chip resistor of 0603 is used for a concrete dimension (thickness) as 
components 33, the total thickness of insulating layers 12 and 13 is set to 0.2mm 
- about 0.3mm -- as - these insulating layers 12 and 13 -- each is 0.1mm thru/or 
about 0.15mm in thickness. When using the larger (thick) thing as components 
than this, the insulating layers 12 and 13 which have the thickness according to it 
can be used. Although the thing of a single layer may be used for insulating 
layers 12 and 13, they have obtained predetermined thickness by the laminating 
of two layers with this operation gestalt. 



[0024] 

In addition, each part ingredient can use the conductive resin which distributed 
detailed metal grains (silver, copper, gold, solder, etc.) in resin for the conductive 
bumps 41 and 42, such as copper, at the wiring layers 21-24, such as an epoxy 
resin, polyimide resin, and bismaleimide triazine resin, or conductive layers 34 
and 35 at insulating layers 11-14, for example. Moreover, about solder 36 and 37, 
it can replace with this and conductive resin can be used. 
[0025] 

Since it sticks so that insulating layers 1 1 and 14 may cover the surroundings of 
the built-in components 33 in the patchboard of the structure of this operation 
gestalt, and generating of an opening is prevented, it is very desirable to the 
improvement in dependability. In addition, although the chip resistor was made 
into the example as the electrical and electric equipment / electronic parts 33 and 
the above description explained, the same application is possible what has the 
arrangement structure of terminals, such as a chip capacitor, a chip inductor, and 
chip diode, almost the same as a chip resistor. 
[0026] 

Next, the example of the process which manufactures the patchboard with built- 
in components of the above structures is explained with reference to drawing 2 
thru/or drawing 6 . Drawing 2 thru/or drawing 6 are drawings showing typically 
the process which manufactures the patchboard with built-in components 
concerning 1 operation gestalt of this invention in a cross section (or a part flat 
surface). In these drawings, the same sign is given to the same considerable part. 
Moreover, the same sign is given also to the patchboard shown in drawing 1 , 
and the corresponding part. 
[0027] 

the sectional view showing the production process of a up to as drawing 2 forms 
the through tube for components built-in in a core patchboard (patchboard 
material containing the layer in which components should be built) - or it is a top 
view a part. First, as shown in drawing 2 (a), the laminating of the electric 



insulating plates 12 and 13 is carried out, and the double-sided copper-clad 
sheet with which copper foil (thickness is 18 micrometers) 22a and 23a was 
arranged in the vertical side is prepared. This becomes a core patchboard. 
[0028] 

If a core patchboard is prepared next, as shown in drawing 2 (b1) and (b2), the 
through tube 51 which an appearance (cross-section appearance) becomes from 
two or more radii will be formed in the required location of a core patchboard. A 
through tube 51 is for forming the conductive layer of the plate thickness direction 
used for connection with built-in components, and serves as space in which built- 
in components are located. Here, although a through tube 51 is formed, every 
direction uses and carries out hole dawn of the NC (numerical control) drill of the 
diameter of 0.5mm at each edge (four places) of the cross-joint form which is 
0.3mm (thereby, with a gestalt here, the cross-section appearance of a through 
tube 51 consists of four radii so that it may illustrate.), if a hole is broken with a 
drill - a hole ~ inside is washed by high-pressure water washing and the 
DESUMIA processing using a predetermined drug solution. In addition, metal 
mold punching can also be used for formation of a through tube 51. 
[0029] 

Next, as shown in drawing 2 (c1) and (c2), the copper plating layer 52 is formed 
for example, by 20-micrometer thickness so that the internal surface of a through 
tube 51 may be included. The seed layer which formed the seed layer of a 
continuation side with nonelectrolytic plating like chemistry copper plating for 
example first, and was formed after it can be made from carrying out electrolysis 
plating processing for example, in a copper-sulfate plating bath as a species at 
formation of the plating layer 52. The plating layer 52 can be efficiently formed 
with two steps of such plating. 
[0030] 

In addition, although the process shown in drawing 2 was explained as formation 
of the through tube 51 for components built-in, it is also explanation as a 
formation process of the interlayer connection by the so-called blind via mostly. 



That is, when the electrical installation between the wiring layers by copper foil 
22a and 23a is required, an interlayer connection can be made, if a through tube 
51 and the same hole (however, it is simple may be circular.) are formed and a 
plating layer is further formed in the internal surface. 
[0031] 

the sectional view where drawing 3 shows the remaining production process 
which forms the through tube for components built-in to a core patchboard -- or it 
is a top view a part. 
[0032] 

If the plating layer 52 is formed as shown in drawing 2 (c1) and (c2) next, 
patterning will be performed to double-sided copper foil 22a and 23a (and plating 
layer 52 located in both sides), and wiring layers 22 and 23 will be formed. This 
patterning is copper foil 22a and 23a (the plating layer 52 located in both sides is 
included.) first, for example. It is ** to the following and degree paragraph. After 
carrying out chemical polishing of the front face and improving adhesion with the 
dry film for resists, the laminating of the dry film for resists is carried out to copper 
foil 22a and 23a. And a dry film is exposed with the alignment exposure machine 
which has an ultrahigh pressure mercury lamp through a photo mask, and spray 
development is further carried out by the sodium carbonate. The resist by which 
patterning was carried out is formed on copper foil 22a and 23a by leaving the 
dry film of this development pattern on copper foil 22a and 23a. 
[0033] 

If a resist is formed on copper foil 22a and 23a, spray etching of the copper foil 
22a and 23a of the location which escaped from this as a resist pattern using the 
drug solution which uses ferric chloride as the base as etchant on the mask will 
be carried out. Thereby, wiring layers 22 and 23 are formed from copper foil 22a 
and 23a. in order for the formed wiring layers 22 and 23 to improve adhesion with 
the insulating layer by which a laminating is carried out after this - melanism - 
reduction processing is performed (the phase of drawing 6 (a) mentioned later is 
sufficient as this.). The formed wiring layers 22 and 23 contain the land part to 



the plating layer 52 formed in the internal surface of a through tube 51 (the width 

of face is 0.2mm), as shown in drawing 3 (a2). 

[0034] 

Next, as shown in drawing 3 (b1), the plating layer 52 of through tube 51 internal 
surface is divided, and a core patchboard is processed so that independent 
formation of the conductive layers 34 and 35 which are connections with built-in 
components may be carried out. the hole with which NC drill was used for the 
processing approach here -- it is based on dawn. That is, the hole (plating layer 
fragmentation through tube) 53 with a diameter of about 0.4-0.5mm is broken in 
the location concerning the appearance border line of a through tube 51 which 
faces each other. According to fragmentation of the plating layer 52 by such drill, 
fragmentation formation of the conductive layers 34 and 35 can be easily carried 
out using existing equipment. 
[0035] 

The diameter of the plating layer fragmentation through tube 53 is made into one 
half extent of the maximum width of the through tube 51 whole, and it is made for 
the longitudinal direction dimension of the conductive layers 34 and 35 by which 
independent formation is carried out to have allowances by this here to the width 
of face of the components by which built-in mounting is carried out. Also when 
weld flash 53A (what remained without the plating layer's 52 exfoliating and 
mainly excising it.) will occur on a boundary with conductive layers 34 and 35 by 
formation of a hole 53 as shown in drawing 3 (b2) if it does in this way, it can 
prevent that this weld flash 53A interferes in mounting of built-in components. 
Since especially the process that removes this is not needed even if weld flash 
53A occurs if it puts in another way, productivity can be improved ( drawing 4 
(b3) also makes reference.). In addition, it turns out that it will be easier to 
generate weld flash 53A if degradation of the cutting edge of the drill which ends 
a hole 53 progresses. 
[0036] 

The core patchboard with which the space (space by the through tube 51) for 



building in components was formed of the above can be obtained. In addition, 
fragmentation of the plating layer 52 is above possible for making, even if not 
based on drilling. For example, the approach using punching (punching) by metal 
mold, a cutting machine, or laser beam machining is mentioned. 
[0037] 

the sectional view showing a component-mounting process for drawing 4 to build 
components in a core patchboard - or it is a top view a part. First, as shown in 
drawing 4 (a), the single-sided field of a core patchboard is assigned to the 
supporter material 61, and components 33 are located in a predetermined 
location (space for building) by mounting devices, such as a mounter, in this 
condition. Here, the field top of the supporter material 61 is more desirable when 
adhesive layer 61a is prepared. It is because the mounted components 33 are 
fixed to some extent by adhesive layer 61a and degree process can be 
presented by it. 
[0038] 

In addition, it replaces with the supporter material 61 which has such adhesive 
layer 61a, and you may make it stick heat-resistant adhesive tape (or heat- 
resistant pressure sensitive adhesive sheet) on one side of a core patchboard. 
[0039] 

Next, as shown in drawing 4 (b1) and (b2), the cream solder 36a and 37a (solder, 
for example, Sn-3.0Ag- 0.5 lead of Cu free thing) is applied to the predetermined 
location near the both-ends child of components 33. Screen-stencil or a 
dispenser can perform such spreading. Here, the screen-stencil by the screen 
version which has the pit of the diameter of 0.4mm was used. In addition, the 
cream solder 36a and 37a may be replaced with this, and a conductive paste 
may be used for it. 
[0040] 

In mounting of components 33, and spreading of the cream solder 36a and 37a, 
as shown in drawing 4 (b3), also when weld flash 53A has arisen at the 
longitudinal direction edge of the conductive layer 34 for components connection 



(35), the interference to these processes does not arise. That is, it is because the 
longitudinal direction dimension of a conductive layer 34 (35) is greatly secured 
to components 33, the generating location of weld flash 53A is avoided and 
mounting of components 33 and spreading of the cream solder 36a and 37a are 
possible. The through tube 51 beforehand formed in this semantics in order to 
locate components 33 may be formed so that that cross-section appearance may 
consist of many radii further not only in four radii. 
[0041] 

Next, the process which forms the insulating layer and conductive layer which 
should be carried out a laminating in both sides of the core patchboard with 
which components were mounted is explained with reference to drawing 5 here. 
Drawing 5 is the sectional view showing the process which forms the patchboard 
material for carrying out a laminating on a core patchboard. Such an insulating 
layer and a conductive layer are beforehand formed as a patchboard material. 
[0042] 

First, as shown in drawing 5 (a), copper foil (thickness is 18 micrometers) 21a 
(24a) is prepared, and conductive bump 41a (42a) of a cone form is mostly 
formed in the required location (location according to the layout of a specific 
patchboard) on this copper foil 21a (24a). In this, a conductive paste can be 
printed and made on copper foil 21a (24a) using screen-stencil. 
[0043] 

That in which the 0.2mm through tube (pit) was drilled can be used for the screen 
version in this case. Thereby, a conductive bump about 0.15mm or more can be 
formed as for example, a bottom surface diameter, as a conductive paste, metal 
grains (silver, gold, copper, solder, etc.) are distributed, for example in paste-like 
resin like an epoxy resin, and, in addition, an volatile solvent is mixed [ having 
made and ] -- it can use. After being printed, it dries in oven and a conductive 
paste is stiffened. 
[0044] 

Next, the prepreg (thickness is 0.06mm) which should be made an insulating 



layer 11 (14) at copper foil 21a (24a) is made to counter using a special-purpose 
machine, and the prepreg of a semi-hardening condition is made to penetrate 
conductive bump 41a (42a), as shown in drawing 5 (b). Prepreg infiltrates 
hardenability resin like an epoxy resin into reinforcing materials like a glass fiber. 
Moreover, before hardening, it is in a semi-hardening condition, and it has 
thermoplasticity (fluidity by heat), and thermosetting. It refers to by the after- 
mentioned by using the thing of the condition which shows in drawing 5 (b) as 
patchboard materials 1a or 1b. 
[0045] 

Drawing 6 is drawing showing the process which forms the patchboard with built- 
in components as a finished product using the core patchboard with which 
components were mounted in a cross section. If the cream solder 36a and 37a is 
applied on a core patchboard as shown in drawing 4 (b1) and (b2) next, a reflow 
of the cream solder 36a and 37a will be carried out at a reflow furnace. This will 
be in the condition that it is shown in drawing 6 (a), and the solder 36 and 37 as a 
connection member will establish electric and mechanical connections of 
conductive layers 34 and 35 and the terminal of components 33. In addition, 
when it replaces with the cream solder 36a and 37a and a conductive paste is 
used, dry this in oven, it is made to harden, and electric and mechanical 
connections are established. 
[0046] 

in order for the core patchboard 4 of components wearing obtained by the above 
to improve adhesion with the insulating layer by which a laminating is carried out 
after this about the wiring layers 22 and 23 of those both sides ~ melanism ~ 
reduction processing is performed (this may already be made in drawing 3 (a1) 
and the phase of (a2)). 
[0047] 

Next, as shown in drawing 6 (b), the laminating of the patchboard materials 1a 
and 1b is carried out to the both sides of the core patchboard 4, and these are 
unified. The prepreg which should be made insulating layers 1 1 and 14 at this 



time is stiffened. As the patchboard materials 1a and 1b were shown in drawing 

5 , they are obtained. 

[0048] 

For example, layup equipment performs alignment in this laminating and 
unification, and the core patchboard 4 and the patchboard materials 1a and 1b 
are arranged in piles, and this is set as predetermined temperature and a 
predetermined pressure profile using a vacuum laminating heat press machine. A 
head is crushed by this laminating and unification, and deforms the conductive 
bumps 41 and 42 plastically by it, and electrical installation with wiring layers 22 
or 23 establishes them. 
[0049] 

Moreover, a wiring layer 22 sinks to an insulating-layer 1 1 side by the 
thermoplasticity (fluidity by heat) of prepreg which should serve as an insulating 
layer 1 1 , is located, is depressed to an insulating-layer 14 side with the 
thermoplasticity (fluidity by heat) of prepreg which should serve as an insulating 
layer 14, and comes to be located. [ a wiring layer's 23 ] Furthermore, an 
insulating layer is formed also around it in one with insulating layers 1 1 and 14 so 
that the built-in components 33 may be covered and stuck by the thermoplasticity 
(fluidity by heat) of prepreg which should serve as insulating layers 1 1 and 14. 
thereby, the stopgap process of the circumference of components 33 is 
unnecessary, and the simplification of a process realizes it -- both, generating of 
a gap (void) is prevented and dependability can be improved. 
[0050] 

In addition, the patchboard materials 1a and 1b which carry out a laminating 
outside may be replaced with the thing of the gestalt shown in drawing 5 (b), and 
there may be still more wiring layers (for example, if the double-sided copper- 
clad sheet after patterning is used instead of copper foil 21a shown in drawing 5 
(a), the number of wiring layers will be set to two in the phase of drawing 5 (b).). 
Moreover, the patchboard materials 1a and 1b which carry out a laminating 
outside do not necessarily need to be accompanied by conductive bump 41a 



(42a), as shown in drawing 5 (b). In this case, since there is no conductive bump 
41a (42a), although a conductive bump cannot perform, the interlayer connection 
of copper foil 21a (24a) and a wiring layer 22 (23) can establish a through hole in 
the patchboard after a laminating, and can form the interlayer connection 
structure by this through hole. 
[0051] 

If the laminating and unification of the insulating layer which should be located 
outside are done with the core patchboard 4 next, as shown in drawing 6 (c), 
patterning will be performed to the copper foil 21a and 24a of both outsides, and 
wiring layers 21 and 24 will be formed. This patterning can be performed like 
drawing 3 (a1) and the formation process of the wiring layers 22 and 23 which 
referred to (a2). That is, it is a procedure of exposure through chemical polishing, 
the dry film laminating for resists, and a photo mask, development, and etching. 
In addition, the laminating and unification of an insulating layer and copper foil 
(build up) may be done by the still more nearly same point as this outside after 
the laminating of the above outside insulating layers 11 and 14, a wiring layer 21, 
and formation of 24. 
[0052] 

Next, as shown in drawing 6 (c), the solder resists 31 and 32 are formed in the 
position of an outermost side. Furthermore, the layer (not shown) of nickel/gold 
(nickel is a substrate) is formed in the part in which the solder resist of wiring 
layers 21 or 24 is not formed by the nonelectrolytic plating method for corrosion 
prevention. And a patchboard is cut down so that it may become a 
predetermined appearance with a router processing machine. The patchboard 
with built-in components applied to this operation gestalt by the above can be 
obtained. 
[0053] 

With this operation gestalt, the existing thing can be used almost as it is as a 
manufacturing facility, and it leads to control of the manufacturing cost of a 
patchboard. Moreover, since the conductive bumps 41 and 42 were used for the 



wiring layer 21 besides **, and the interlayer connection under 24, a wire length 
is shortened, it improves and a layout can do electrical characteristics as a 
patchboard efficiently. Moreover, since the chip resistor and chip capacitor with 
which mounting mark increase comparatively can be built in, relaxation and much 
more high density assembly of the present design Ruhr are possible. 
Furthermore, at the process for mounting and building in components 33, the 
good manufacture of the yield with very small defect generating by components 
mounting is possible. In addition, it sticks so that insulating layers 1 1 and 14 may 
cover the surroundings of the built-in components 33, and since generating of an 
opening is prevented, improvement in dependability is made. 
[0054] 

Next, the patchboard with built-in components concerning another operation 
gestalt of this invention is explained with reference to drawing 7 . Drawing 7 is 
the sectional view showing the typical configuration of the patchboard with built-in 
components concerning another operation gestalt of this invention. In drawing 7 , 
the same agreement is given to the same part as what was already explained in 
drawing 1 thru/or drawing 6 . Duplication is avoided and explained below. 
[0055] 

With this operation gestalt, it replaces with the insulating layers 12 and 13 of an 
inside laminating, and wiring layers 25 and 26 are formed near [ those ] the 
boundary using insulating layers 15, 16, and 17. Moreover, the conductive 
bumps 43, 44, and 45 are used for the interlayer connection between those 
adjoining wiring layers at least four layers of wiring layers 22 and 23 and wiring 
layers 25 and 26. Electrical installation with the inside direct wiring layers 25 and 
26 is possible for the conductive layers 34 and 35 to which components 33 are 
connected through solder 36 and 37. In addition, the conductive bumps 43, 44, 
and 45 can form using screen-stencil which was explained by drawing 5 as the 
production process. 
[0056] 

The advantage of this operation gestalt is having made all the interlayer 



connections by the conductive bump by performing an interlayer connection by 
three conductive bumps 43, 44, and 45 to the total thickness (total thickness [ of 
insulating layers 15, 16, and 17 ]:, for example, 0.2mm) of the core patchboard 
for building in components 33. Here, by three conductive bumps 43, 44, and 45, 
bump formation high when there are few numbers than this is needed, and the 
interlayer connection of the core patchboard was carried out because an efficient 
conductive bump's formation was difficult. Thus, in required formation height, the 
difficulty like ** is not produced to about three, then the total thickness of about 
0.2mm. Consequently, a core patchboard serves as a wiring layer of four layers, 
and serves as a wiring layer of six layers as a whole. 
[0057] 

However, if the conductive bumps' 43, 44, and 45 formation height is made 
higher, though the same components 33 are built in possible [ making thicker 
prepreg penetrate ] consequently, the number of the wiring layers of a core 
patchboard can be lessened. On the contrary, if the conductive bumps' 43, 44, 
and 45 formation height is made lower, thinner prepreg will be used and, as a 
result, the number of the wiring layers of a core patchboard can be made 
[ many ]. 
[0058] 

What is necessary is to replace with the double-sided copper-clad sheet shown 
in drawing 2 (a), and just to use 4 lamellaes which use electric insulating plates 
15, 16, and 1 7, copper foil 22a and 23a, wiring layers 25 and 26, and the 
conductive bumps 43, 44, and 45 as a component, in order to manufacture the 
patchboard with built-in components shown in drawing 7 . The subsequent 
process is the same as that of the thing and the essential target which showed 
drawing 6 from drawing 2 . What is necessary is just to repeat the process of a 
laminating for copper foil (or insulating layer with a wiring layer) to the side which 
counters in prepreg the conductive bump in whom it was printed and formed in 
and the conductive bump was formed after penetration (refer to drawing 5 for the 
above.), and penetration, in order to obtain 4 lamellaes. 



[0059] 

With this operation gestalt, the existing thing can be used almost as it is as a 
manufacturing facility like a previous operation gestalt, and it leads to control of 
the manufacturing cost of a patchboard. Moreover, at the process for mounting 
and building in components 33, the same is said of the good manufacture of the 
yield with very small defect generating by components mounting being possible. 
Furthermore, it is possible by setting the wiring layer in a core patchboard to four 
to realize much more high density assembly by considering as the dimension 
from which space with built-in components tends to secure the thickness of a 
core patchboard, and performing all of the interlayer connection of wiring layers 
by the conductive bumps 41-45. 
[Brief Description of the Drawings] 
[0060] 

[Drawing 1] the sectional view showing the typical configuration of the 
patchboard with built-in components concerning 1 operation gestalt of this 
invention, and a part ~ a top view. 

[Drawing 2] Drawing showing typically the process which manufactures the 
patchboard with built-in components concerning 1 operation gestalt of this 
invention in a cross section (or a part flat surface). 

[Drawing 3] Drawing showing typically the process which manufactures the 
patchboard with built-in components which is the ** Fig. of drawing 2 and is 
applied to 1 operation gestalt of this invention in a cross section (or a part flat 
surface). 

[Drawing 4] Drawing showing typically the process which manufactures the 
patchboard with built-in components which is the ** Fig. of drawing 3 and is 
applied to 1 operation gestalt of this invention in a cross section (or a part flat 
surface). 

[Drawing 5] Drawing showing typically the configuration of a patchboard material 
required for manufacture of the patchboard with built-in components concerning 
1 operation gestalt of this invention in a cross section. 



[Drawing 6] Drawing showing typically the process which manufactures the 
patchboard with built-in components which is the ** Fig. of drawing 4 and is 
applied to 1 operation gestalt of this invention in a cross section. 
[Drawing 7] The sectional view showing the typical configuration of the 
patchboard with built-in components concerning another operation gestalt of this 
invention. 

[Description of Notations] 
[0061] 

1a, 1b - A patchboard material, 4 - A patchboard material (core patchboard), 11, 
12, 13, 14, 15, 16, 17 --Insulating layer, 21,22, 23, 24, 25, 26 -- A wiring layer, 
21a, 22a, 23a, 24a - 31 Copper foil, 32 -- A solder resist, 33 -- Electrical and 
electric equipment/electronic parts, 34 35 - 36 A conductive layer, 37 - Solder, 
36a, 37a -- Cream solder, 41 , 42, 43, 44, 45 [ -- A plating layer 53 / -- A plating 
layer fragmentation through tube 53A / -- Weld flash 61 / -- Supporter material, 
61a / -- Adhesive layer. ] - A conductive bump (after connection formation), 41a, 
42a -- A conductive bump (before connection formation), 51 - A through tube, 52 
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surface). 
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3TffiH»TO$5fl/it. ifcfc, 02 (bl) . (b2) t^ti^t, 3 

cD'mnmiz. 9m mmmmz) tmmmm^^hnmTisimm-i, mm 

?L5 1(4, fij^ftfc^g^fcffll^ IRff^ifeFi^miSr^j^SfcftWtcOTfcO 

fc. SftfctO. 3mm-C&S+#^)#SSa5 (4«J5f) £0. 5mmg«0NC (numeri 
cal control) K fflWtftHJJfrfrS (dtltiO. £ £ TO^T14Mfi?L 5 1 <7> 
Wffi^(40^-fSJ;5t4'?torai*^^So ). Ky;M=J:9?L£BJ!tt££>, ?LF*I 

mils i<mmz£mj*>ikzt:m^zbi>TZ&. 

[0029] 

SK. H2(cl), ( c 2 ) fc^t i 3 fc, 1 oftffiH^-Mfi o 

fig^tL^v- Kii^atMKfBiLatfflto^ #*mrc«iBw>^ # mitts d t ± o^-r; t 
s. -<r>x o^2m(m^i l zx nmrnrnzub-o^ms 2£ffifct&zt&x*z 
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5. 

[0030] 

mm2 2 a. 2 3 aiz£zwm<mnwmm&<^&k&izi^ wmi5 1 mm 

tell (tiiiim^mrcXW ) £J£MU $&fc*<z>flffil^^Ji£^j£$*Uf 
[0031] 

03(4. a 7ffl!i«fc§P n n n ftgra^ir»?L£ j&fctss o <z>l[3ilg£ s-r warns 
[0032] 

@2 (cl) , ( c 2 ) o{z^%M5 2iM&f8£tdzt^ MHOfflS 

2 2 a, 2 3a (, Jtmffifcfi»t&#>o£Jl5 2 ) (^^-- >-^JfiLlBIUi 2 
2, 2 3*Jgj^tS. ;W^--y/ll i9U(4\ jH?52 2a, 2 3a (Mffifc 

CO K 7 >f 7 4 t SrfnJ_hL?t 5 z.X\ V MB ¥ 7 A 7 4 £|ifg 2 2a 

, 2 3a^Jf-tS. *LT, 7^hVX^^LTMx.(fe«J±*^T^*-rST7-f 

£ 0 i«^flU^->'<0H5>f7-f/^*(WS2 2a, 2 3 a±tSt - 1 1 ± 0 .A* 
--y^^l^X h;«§2 2 a, 2 3 a_hfcJfM£ft.£ . 
[0033] 

Jt<ffc£2&£^-*2:-r.&£iR£fflV\ VVXYtW-Vt LTftttfcfl*<9<H?g2 2 a 
. 2 3a^X7k-X 7 fym s £ fit J 9* 8ffi2 2a, 2 3aHill2 2, 
2 3^ffM$tll> 0 M$tL)tiil2 2, 2 3(4. £<3&fc**3*l4ttlWi:<Z>** 
tt^[&I±t-|)^tS^JM7C^I^ff^oTfe< U*l(4, «Bfrf£06 (a) COSRfT 
) . mSflfcStM|2 2, 2 3(4. 03 (a2) t^tiat, M»fL5 1cO 
rtffiStm$^fcftoS«52t^tT^5yFaW (^B(4WitrO. 2mm) £ 

*tr. 

[0034] 

mz, H3 (bi) t^idfc. nmii5i\Hmm^^^m52^w\ix^mw> 
titomM-chmwrn 34,35 ^tMMtu 3 izarmm^tux-t^ „ ; ; 

T-t0jDl^ffi(4, NCKy/^ffli^?lBJftfci:§o -r^i,-^, MfflfL5 1^WIKf 
t^S^V^afiMtMiifltflO. 4-0. 5mmSSOTL (^^^MilfL) 
5 3£HJft&. doj;a5:^ l J;K;J:l.to^#Ji5 2^|SrtJ:W4\ gE#«0gg£ffl^ 

T^twrni 34,35 %#wBm-&zt&'?z h . 

[0035] 

feo§^if«:}l?L5 3cOEf5(4mffl?L5 1^#:tOg^^^S^tL, ^ 

iit=t 0 . lEtuiffM^s wi 34.35 o^r&i^^ii^sixsgp.aioigfc^ 

LT£S£ ^th £ 0 teth . z\coXd^hb. 03 (b2) (;^J;d(;?L5 3iOB 

istiot^u 5 3 a (±tft-3#ii5 2^§ijsiLT«§tL-f(;^/st^ 0 ) imn 
m 3 4 , 3 5 1 commzm.-t6^z & , ; w< u 5 3 A^jKSflKossjst^RFr h 
z\b* m±x% h . »r 5 1 . j 5 3 a#« lt *> jr 0 g&< is^^t^g 

b L&U<0T"»[4£ft±T"#l> (04 (b3) "CiWfi.'tS. ) . =Sr*5, AiJ5 3A(4 
, TL5 3&Bj(ti, KU^^jo^WiltftJ; O^feLW^ fcW^t^i. 
[0036] 
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[0037] 

tgPtPp 3 3 £f£M § -£§ . c\Z\X\ SJSSW 6 1 «H±(±. ft*Jf 6 1 a £ ffctf- S i 3 
[0038] 

;oj:a^#Ji6 i a^^rrssjtat«6 ltfur. BSRtt^fiarr-T" ( 

[0039] 

04 ( b 1 ) , ( b 2 ) fcScf i d Sift 3 3^MS^#j£^BfSfiMt^ U 
-AfH3 6a, 37a (¥fflfi, OAg-O. 5Cui0|B7U-<0t 

^oz\bt-X%h, z\c\X\i. 0. 4mmfi«h°7bJttU7 i J-yM:J;^A^y 
-VftJKIfcffl^fc. &i5, ?'J-i^ffl3 6a, 3 7a(2. ZtUZfttXmm&<-Z b 

[0040] 

iS n D n 3 3m'vyK fci^'J-Affflr^a, 3 7a©WI:J5Utll 04 (b 
3 ) t^Jofc, iln a p«^ffl^»«il3 4 (35) WfltfrfoffiSfc^ U 5 3 Aj&*£tT 

^z>i%^izi>, c\tL^coxm^(o=Fm^t^\ mmM34 (35) <?>m-jj 
t\ gptfp3 3^fia$^s^ftfeA.^t^ffM-ri.Ma?L5 ^stM^i^^ 

[0041] 

act . - - 1\ mama § *ut 3 rwffitmm&mt^imm&ZTfmm & 

ffM~tl>I^^^T05^#B3LT!liBB-ri>. 05(i. 3TSKIR±(3SJg-rs^ft^ 
[0042] 

t-f. 05 (a) fc^rfj:^ fflfg (m%imiU-£l8um) 21a(24a)^ffl 
HU Cl«g2 1 a ( 2 4 a ) Ji^g&ftB (#£Offiff$^>b^ T^hCf^fil 
) t(5S'Ril©0»€tt^>7°4 la (42a) £ffM^£, iflfcti* WifcT*? U- 

>m\zm^xwn>\i^~x b «§2 1 a (24a) ±_izm\ tx^-rz t & . 

[0043] 

^O^OX^y-ytRtii. MitfO. 2mmOM»TL (b>b) #SI!fc3*Ufcfctf> 

sffl^sifcsi^ss. ;ixtj;D, mummmtLxo. 1 5mm@Em:^«ffi 

[0044] 

ifct. »ffl«^fflVb mt§2 1 a ( 2 4 a ) Cffitlli 11 (14) fc-f^TU 7W 
(J¥3tifflJt(£0. 0 6mm) tdtfft£-£T, 05 (b) tgrfiofc, ^1H^>7°4 
la (4 2a) J Wti07'J7U/CH§t§ o TUTb^fi. M^«\ xtf* 

0 05 (b) ts&rmnbntm&m! 1 a^a 1 b ,t 

[0045] 
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zummmx^mxhi . 04 < b 1 ) . ( b 2 ) x 0 iz? u -a^h 3 6a 

, 3 1 a^rmmm^zmmLtz^. ?y-A^H36a. 37a£U7C?HF 

ty7a-§«, H6 (a) t^-rio^^t^o. mmmmttxco 

*m 3 6 . 37 34. 3 5 1 m& 3 3 coag^ t <nmm ■ imm&m&m.-tz 

[0046] 

(i. ^T"(;03 ( a 1 ) , ( a 2 ) wgwrt2r$*rO^*£fc . ) . 

[0047] 

iW:, 06 (b) t^tiat, 37I5K«40SMfcK8«Stfla, ib£»JlL 

MM la. l b (i. 0 5 fcjj? Ltz X 0 iz IX ft t <z>Tft § . 
[0048] 

;o»Jl ■ -ft^tii, W^HV <T'y7^g-C-fig^^^ffV^T@eH«4h@eil 

SMi a. ibtzntex&mi. t^Mmmmmr^xmim^h^m&^&a 
kus.j)?u7T4Mzwi'jit?h, z<mm ■ -fttci 0 awtt^>r4 1 . 4 2a. 

[0049] 

OiMMft* 1 1 fl^A^BXTftKU SIMI2 3(i. ffeiiJl 1 4 t^iK^rvru 

§ s>t, leisjf 11,1 4 t^s^ryri^^fmitt (Sfccissafrtt) o . 

ft)t§ix£i5n a n3 3 sav^**oa3N-fi i -3 iz^cofamzhWMMtfWMM lis 1 4 1 

[0050] 

fcis, ^K«*t4E*IK**fl a. ib(iH5 (b) iz^-t&mohc^zitlX . 
Zb£W&M8&£^h0)VhSi^ (WitT, 05 (a) tsH"iffiS2 l a(0(-tfc^:.A" 
^-ny^^ffiffi^OKSrfflV^tf, 05 (b) ^m t T1iieH)ili{i2o^|> 0 

) . ttz.. Mmzmmtimmmmwi a, ibii £-rit>. 05 (b) t^-iat 

»ttttA>7°4 la (42 a) £f# T i> i ^ S€'lt^>T4 1 a 

(42a) s&fcSrUtfVC, fflf§2 1 a (24a) fcffiHJf2 2 (23) tCOMfflfflfitte. W 

x^-*-/m;j; s mmffixmzBi&'t&z. tax-* 5. 

[0051] 

WItf5^t-<#^Jl?r 37KH1K4 fcUJi ■ HfcfcLfc^ ifcfc. 06(c) fcjj* 
-Ti 3 fc, MWIOfflrg2 la. 24a (;MLT^°^--y^?rffiLffill)i 21. 2 4 £ 
JFM*tl> 0 IWi^-^^ii. 03 (al) . (a2) £#*EU:K8Ui 2 2 . 2 3^) 
t ^flifcfi^ 3 ; i 5 . -f tzh-h . ttWf. ^ hffl H 5 >f 7 * )VA 

(IiMi,Ml 1, 14^)»Ji. ffi^M2 1. 2 4^fig^fefc. S^td^f-fflt^S^g 

fitj; ^mmmtmmtmM ■ -mt (b>h*r-yr) L-ct,iv\ 

[0052] 

iJCt, 06 ( c ) t^-f i a IS^HIHOFJTSOfiM^Ba^^ h 3 1 . 3 
fiS-fS. SH/12 l ^5t(±2 4 0^ffll/^xh^M§^«tiM«± 

^toii»^^i(:J;0-7Wi (->y^;^Tffi) so* (0^~f) £ffM-f 
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[0053] 

, ieH^Sjt3XhOTOJt'?^S 0 ^h<7)ffiiUl2 1, 2 4Tt0if[fffMt 
*Httt^>7°4 1 , 4 2^ffl^WffilMI< L1t^W#tt£ft±LTa«Jtffltl 

Sm n n 3 3£^yi- ■ flirt* fcft^Efrcii, Sift-e^ybT^aHi*** 
*T/h§<*®i O^i^SJi^tgTfcS. 3n;iT, flI!$;fotg|Sn n n 3 3 9 £ iSftii 

[0054] 

^#LT*>s. mmmrmnxtm-th, 

[0055] 

fliiw/i^feiyi 12,13 izKixm&m i 5 , 1 6 , 1 7 zm 
w %tit><Dmmmzmmm2 5, 2 6#mt>tLx^i. ttz, 1MH22, 23 

3, 44, 4 5»^^u^ t ^33^6936, 3 7&itix®mztimwm 

34. 3 5(1 I'JIMI®2 5. 2b.tiiI^(i'J^«SW*^* f '0IBi:!Sr-3T^4. & 
WffiA>7°4 3, 44, 4 5J4, -t (OlBtlgf: LT$U(f05T«L£ i 3 =5: 

[0056] 

«iHi3 3*rtirt4fc«>^3ri9t«t^ew (tttui 5, 1 

6, UCOim-.MUlO. 2mm) 30CD2»«ttA>-T4 3, 44, 4 5T 

whisht? i 1 t i o , txxnmmmmw&tyrtzx ± 3 t uc ^ t 

TfcS. 3TEHK^ 3'^Wtt^>r4 3, 44, 4 5CJ0JMa8NiL£ 

J8j£#«Uv&»&"Cft4. ^iaKSogftfc-tftff* 0. 2mmgfttf>8J¥K*fL't 

[0057] 

££U #tttt-A>T4 3 , 44, 4 5WJgjSS§*J:0a<'«urJ: | 3Wv^U7'U 
?''£M}I$«^^frC'l>9, ^OlSH, (5)t:i5p D n 3 3^f^)^ShLTt3Tieil 

m.<owMMem,&'j?%:<-tiztiPc£i. att, iittA>74 3, 44, 4 
mmnmz < -r & ; t # § . 

[0058] 

0 7 fcS^hWnfl WIS £»f £ fcli ,02 ( a ) fc* t tMMfflSS 0 StfU X 
, *£fi«15, 16, 17,ffifg22a, 23a,ffl£|Jl25, 26, «ftA>7°4 3 
, 44, 4 5&fflfiJ^Sfc-fS4JiS&fflVVfUfiV\ ^f£<7)7°n-bX(i|l2^ll6 

[0059] 

tmi-t&zt&x'Z. fflmmmxzhmMiz^&Fz,. ttz. m&33£-?^> 
h ■ ftMt&fz^)JMxn^ff a ^yhx^&^t)mfox^<^t o^i^H 
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t^TW€tt^>r4 1 -4 5 tit a ; t tz x *)-m<Dimmm*$mt& - 1 a* 
"Ureas. 

[0ffiO»5M] 
[0060] 

iM0 o 

[ S3 ] m 2 <r>mmxh -> x , ^wjf^-jiJtM^s a^jiMi^iei-f & rn 
[ H4 ] 0 3 ^MHT-fc x , ^m^-mmmmmim^m&mmmm-t s rn 

5*W«ffifcT^f0 o 

[06] m4cr>mmxfo->x, *mi<^mm&iz&z>&M,?mmmmm-&Tv 
[ 07 ] xmeomnmrnmiz® t &mm^WL<mmfeftfo**-rmm . 

[^OIMBJ] 
[0061] 

1 a, 1 b-ffi««t*tf. 4-1MM OTKKSO , IK 12, 13, 14, 
15, 16, 11 -mm, 2 1, 22, 23, 24, 25, 2 6-ffilW, 2 1a, 2 
2 a, 2 3 a, 2 4a-(B£F, 3 1, 3 2-¥fflUs'**K 3 3-lI/tflCp D p, 3 4 
, 3 5 -WHAT 3 6, 3 7---4 £ ffl, 3 6 a, 3 7a-^>J-Am 41, 4 2, 4 3 

,44,4 5-mn<&^y? ammmm , a i a, 42a-smtt^>r (t»M 

fl) , 5 5 5 3-ftoS*4HWJei?L, 5 3A-AU, 6 1 

-SflSSW, 6 1 a-fi**. 
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